WHAT IS CLAIMED IS: 



A thermoplastic polymer compri/feing a carbonyl- 
containing group and a nitrogen-contan.ning f ive-membered 
heterocycle-containing group in sid4 chains. 

A thermoplastic polymer/comprising an elastomer as a 
main chain, in which a diene m®iety is 5 mol% or less, and a 
carbonyl-containing group and a nitrogen-containing 
heterocycle-containing group in side chains, wherein the 
proportion of side chain moAety is 0.1 to 50 mol% with respect 
to 100 mol% of the main dhain moiety. 

A thermoplast^ polymer comprising an ethylene- 
propylene copolymer (E/PM) , an ethylene-butene copolymer (EBM) 
or an ethylene-propylene-diene copolymer (EPDM) as a main chain, 
and a carbonyl-containing group and a nitrogen-containing 
heterocycle-containing group in side chains, wherein the 
proportion of the sade chain moiety is 0 . 1 to 50 mol% with respect 
to 100 mol% of tfte main chain moiety. 





A ther/noplastic polymer comprising a butyl rubber or 
a halogenated /butyl rubber as a main chain, and a carbonyl- 
containing group and a nitrogen-containing heterocycle- 



containing group in side chains, wherein/the proportion of the 
side chain moiety is 0.1 to 50 mol% vji/th respect to 100 mol% 
of the main chain moiety. 

5. The thermoplastic polymer as claimed in claim 2, 
wherein the nitrogen-containing^eterocycle is a f ive-membered 
ring or a six-membered ring. 

6. The thermoplastic/polymer as claimed in claim 3, 
wherein the nitrogen-cont^ning heterocycle is a f ive-membered 
ring or a six-membered ying. 

7. The thermoplastic polymer as claimed in claim 4, 
wherein the nitrogen-/::ontaining heterocycle is a f ive-membered 
ring or a six-membeored ring. 



8. The thermoplastic polymer as claimed in claim 1, 
wherein the carbpnyl-containing group is at least one member 
selected from the group consisting of amide, ester, imide and 
carboxy groups. 



9. The/ thermoplastic polymer as claimed in claim 2, 
wherein the /carbonyl-containing group is at least one member 
selected fa/om the group consisting of amide, ester, imide and 



carboxy groups. 
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10. "vThe thermoplastic polymer as claimed in claim 1, 
wherein the side chain comprises at least one member selected 
from the gr®up consisting of the following formulae (1), (2) 
and (3) , whiph bonds to the main chain at a-position or p- 
position . 
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wherein R represents a\ nitrogen-containing heterocycle. 



11. The thermoplastic polymer as claimed in claim 2, 
wherein the side chain comprises at least one member selected 
from the group consisting ofVihe following formulae (1), (2) 
and (3), which bonds to the m^n chain at a-position or p- 
position . 
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represents a nitrogen-containing heterocycle. 

12. The thJermoplastic polymer as claimed in claim 1, 
wherein a glass t;]ra^sition temperature (Tg) of the thermoplastic 

polymer is lc^e|r//than 25°C, 

13. Ttho/ -dhermoplastic polymer as claimed in claim 2, 
wherein a glassjtransition temperature (Tg) of the thermoplastic 
polymer is lowfer than 25°C. 



14. A menhod for producing the thermoplastic polymer as 
claimed in claimXl, which comprises reaction of a po ly mer havi ng 
a cyclic acid anVydride group in a side chain wi~tK a 



nitjrogen-containin^ heterocyclic compound at a temperature 



such that the nitroqren-containing heterocyclic compound can 
react with cyclic acici anhydride group thereby obtaining the 
thermoplastic polymer . 
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15. A method for producing the thermoplast ic/polymer as 
claimed in claim 2, which comprises reaction of a £5olymer having 
a cyclic acid anhydride group in a side chain with a 
nitrogen-containing heterocyclic compourya at a temperature 
such that the nitrogen-containing heterocyclic compound can 
react with the cyclic acid anhydride^ group thereby obtaining 
the thermoplastic polymer. / 

16. A rubber composition containing the thermoplastic 
polymer as claimed in claim 1. 

17. A rubber composition containing the thermoplastic 
polymer as claimed in/claim 2. 

jl^. A thermoplastic elastomer composition characterized 
by containing a thermoplastic elastomer having a carbonyl- 
containing group and a nitrogen-containing n-membered ring- 
containing group (n>3) in side chains, wherein the 
nitrogen-con/aining n-membered ring-containing group is 
bonded to a main chain at 3-position to n-position directly or 
through an ©rganic group, and a compound of at least one of metal 
elements arelected from the group consisting of Group 2A, Group 
3A, Group/ 4A, Group 5A, Group 6A, Group 7A, Group 8, Group IB, 
Group 28/ Group 3B, Group 48 and Group 58 in the Periodic Table. 



98 



19. The thermoplastic elastomer composition as /ilaimed 
in claim 18, wherein the thermoplastic elastomer has arstructure 
represented by the following formula (4) in a ^ide chain. 
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wherein A represents a nitrogen-comtaining n-membered ring- 
containing group bonded to a maan chain at 3-position to n- 
position through an organic ^roup (n>3), and B represents an 
organic group which may ccmtain O, N and S. 

20. The thermopl/astic elastomer composition as claimed 
in claim 18, whereiil the side chain of the thermoplastic 
elastomer is repre/sented by the following formula (5) or (6) . 
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wherein /R represents a nitrogen-containing n-membered ring- 
containing group bonded to a main chain at 3-position to n- 
positd/on through an organic group (n>3), and X represents O, 



S or NR* wherein R' represents H or an alkyl group havijnq 1 to 
10 carbon atoms. X 

21. The thermoplastic elastomer composi/cion as claimed 
in claim 18, wherein a compound of the metal y^lement is at least 
one member selected from the group consisting of ZnXs, C0X2, 
FeX2, FeX3, iyinX2, NiX,, CuX,, PbX2, CaX^r/aX^^ NaX, AIX3, KX, MgX^, 
LiX, ZnO, CoO, FeO, FesOs, MnO, NiOV CuO and PbO, wherein X 
represents F, CI, Br, I, OCOR or OHMA/herein R represents an alkyl 
group having 1 to 20 carbon atoms. 

22. The thermoplastac elastomer composition as claimed 
in claim 19, wherein a camipound of the metal element is at least 
one member selected /rom the group consisting of ZnXj, C0X2, 
FeX2, FeX3, MnX2, Nix/, CuX., PbX2, CaX2, BaX2, NaX, AIX3, KX, MgX2, 
LiX, ZnO, CoO, Fe6, Fe203, MnO, NiO, CuO and PbO, wherein X 
represents F, Cy, Br, I, OCOR or OH wherein R represents an alkyl 
group having / to 20 carbon atoms. 

23. The thermoplastic elastomer composition as claimed 
in claim 20, wherein a compound of the metal element is at least 
one member selected from the group consisting of ZnX2, C0X2, 
FeX2, n4x3, iyinX2, NiX2, CUX2, PbX2, CaX2, BaX2, NaX, AIX3, KX, MgX2, 
LiX, ^nO, CoO, FeO, Fe203, MnO, NiO, CuO and PbO, wherein X 
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represents F, CI, Br, OH, I, OCOR yOr OH wherein R represents 
an alkyl group having 1 to 20 jcarbon atoms. 



